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Abstract 
Studies on the effect of plant nutrients on turmeric production, the experiment was conducted at Nakorn Nayok 
Province during 2009 with RCBD design for 4 replications and 5 treatments namely: 1) untreated check 2) farm 
manure at 12 kg N/rai 3) farm manure at 12 kg N/rai plus chemical fertilizer at 5-5-5 (N-P2O5-K2O) kg/rai 4) farm 
manure at 12 kg N/rai plus chemical fertilizer at 10-5-5 (N-P2O5-K2O) kg/rai 5) chemical fertilizer at 10-5-5 (N-P2O5-
K2O) kg/rai. Plot size was 3.5x9 meter. Land preparation was made by mixing black rice hull. Then, soil was sun-dry 
for about 1 month prior to planting. The results showed that effect of plant nutrition to yield was significant. 
Untreated check (1,242 kg/rai) was provided lowest yield, while as, fertilizer using provided higher yield (2260.22 
kg/rai). The combination of farm manure and chemical fertilizer trended to have higher yield than the single 
treatment. The curcuminoids and volatile oil contained in turmeric were more than 5% curcuminoids and 6% volatile 
oil, which were met to standard level and no significantly different in amounts of active constituents on any 
treatment. 
© 2010 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of I-SEEC2011 
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1. Introduction 
Turmeric, Curcuma longa L., which is a member in Zingiberaceae, was originated from South-east 
Asia. Turmeric was used as medicated herb from the past until now as prescription to cure dizziness and 
very popular among various country including in Asia, Europe and USA. Turmeric was consumed in 
multidisciplinary, such as food, spice, cosmetic and medicine. Turmeric is possess a potential dyspepsia 
curing, which were reported by many literatures and were published in WHO monographs on selected 
medicinal plants-volume in 1999 [1] and was established in National list of essential medicine, Ministry 
of Public health to cure dyspepsia and cutaneous conditions. Turmeric is contain yellow compounds 
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called curcuminoids and volatile oil, which were active components to cure those mentioned conditions, 
also anti-free radical, anti-fungi and anti-bacteria activities [2-4]. 
The quality and yield of turmeric production are related to genetic and their environment. The trace 
elements in soil play a role in the plant metabolism and chemical activities and may result through the 
production quantity. The appropriate combination of essential elements may give high yield of turmeric 
production, quality of turmeric affected by active constituents contained. Various in planting area and 
land preparation may also affect to quantity of active constituents. Low content of active constituents may 
impact to effectives of traditional medicine treatment and may trend people to concern and unconfident to 
locally herbal using. 
By such reasons, the quality control of medicine is important especially medicines, were originated 
from herbs, which had usually problems about fluctuate of their active constituents. The effects of plant 
nutrition on turmeric production may alternative way to improve the quality of turmeric production 
according by Good Agriculture Practice (GAP). At this standing point, we were studied on the essential 
nutrient management to produce high yield and quality of the turmeric production and suggest as the 
standard in the GAP turmeric production [5-8]. 
2. Materials and methods 
Most of turmeric production were planted in the rain season during May, 2009 and harvest in the 
winter season, after that the tuber will be yellowed are dried in January-March, 2010.
2.1. Experimental design 
Treatment plot ware located at Hintung district Amphoe Muang, Nakonnayok province. Turmeric 
variety, Daeng Siam ware plotted in 2552 B.C. Treatments were Randomized Complete Block Design 
(RBCD) as 4 repeat, 5 treatments. 
1). Control (no add fertilizer) 
2)  Natural fertilizer (12 Kg N/rai) 
3)  Natural fertilizer (12 Kg N/rai): Chemical fertilizer (ratio 5-5-5 Kg-P2O5-K2O/rai)
4)  Natural fertilizer (12 Kg N/rai):   Chemical fertilizer (ratio 10-5-5 Kg-P2O5-K2O/rai)
5)  Chemical fertilizer (ratio 15-5-5 Kg-P2O5-K2O/rai)
2.2. Plot size 
The treatment was consisted of 20 sub-treatments (5 treatments × 4 repeats). Space between sub-
treatment is 1 meter and 3×8 meter. Each turmeric tree are 50×40 cm. apart and plant 6 rows and each 
row has 20 trees. Each sub-treatment will have 120 trees. Sampling were collected every other tree and 
omit 2 tree of each head and tail of the row. 
2.3. Grow plant 
1) Soil were loosen by tractor plot were lift upper from soil level. Turmeric which has size about 
7 to 10 section/head were plant at 50×40 cm. with 5 cm. dept. Sprinkle some water after 
finish.
2) Fertilizer were followed by the calculation and mixed throughout. 
3) Humidity were adjust for the optimum growth of turmeric and stop after harvest state (yellow 
leaf)
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4) Weeds were eliminated by soil pruning and had picking around the turmeric. 
2.4. Data collection 
1) Soil sample were collected at depth of 20 cm with 5 times from each sub treatment. Soil 
preparation was air dried and grind sieved at 2 mm. 
2) Rhizomes were collected 7 times since August-February. Rhizome samples were kept in paper bag 
before transport to laboratory and were rinse with clean water and dried in oven at 65-70 °C until its 
completely dry. Then grinded with Wiley Cutting Mill and sieved though 40 mesh. 
2.5 Chemical Analysis 
2.5.1. Soil Analysis 
1)  pH:  by potentiometric method with the portion of soil: water = 1:1 
2) Organic matters: Walkley and Black (1954) Method, Soil was digested with H2SO4 and 
K2Cr2O7 and find the amount of carbon by titrated with ammonium ferrous sulfate. 
3) Cation Exchange Capacity, C.E.C.:  by the cat ion exchange with 1N NH4OAC
4) Amount of phosphorus: analyzed by Brayll solution with Molybdenum blue and analyzed 
with spectrophotometer. 
5) Amount of potassium: extracted with 1 N NH4OAC pH 7 and analyzed with Flame 
spectrophotometer (Knudsen et. al , 1982) 
6) Amount of Ca and Zn: extracted with 1 N NH4OAC pH and analyzed with Atomic 
Absorption Spectrophotometer. 
7) Amount of Fe, Ca, Mn and Zn:  extracted with DTPA solution and analyzed with Atomic 
Absorption Spectrophotometer. 
2.5.2. Analysis of essential elements in rhizomes of turmeric 
1)  Total nitrogen:  Samples were digested with H2SO4 and analyzed with Semi-micro Kjeldahl 
(Bremner, 1965) 
2) Total phosphorus: Sample were digestion with HNO3 and HClO4 solution at 5:1 portion and 
vanadomolybdate solution and analyzed with Spectrophotometer. 
3) Total potassium: Sample were digestion with HNO3 and HClO4 solution at 5:1 portion and 
analyzed with Flam Spectrophotometer  
4) Total calcium and magnesium: Sample were digestion with HNO3 and HClO4 solution at 5:1 
portion and analyzed with Atomic Absorption Spectrophotometer  
5) Total Fe, Cu, Zn and Mn: Sample were digestion with HNO3 and HClO4 solution at 5:1 
portion and analyzed with Atomic Absorption Spectrophotometer 
2.5.3. Active ingredient of curcuminoids were analyzed by High performance liquid chromatography 
(HPLC) 
2.5.4. Volatile oil was analyzed by Gas chromatography (GC) 
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2.6. Statistic analysis 
The data were statistically analyzed by ANOVA and Duncan’s multiple range and using program 
SPSS version 11.0. 
3. Results and discussion 
3.1. Soil Nutrients 
The result were shown in Table 1 which shown that the chemical properties of soil are the same. 
1) Soil pH:  the result shown the soil was acidity by the value of 4.78-5.5. Soil treatments were 
applied before the study had conducted. 
2) Soil exchange capacity: The result was shown at 19-33 μs/cm which is salt less soil. 
3) Organic matters were 1.70-2.0 % which moderate result. 
4) Total phosphorus:  the result shown at 7.12 -10.9 mg/kg:  moderate result. 
5) Cat ion Exchange Capacity, C.E.C. was 6.72 -7.53 cmol(+)/kg which is moderate result. 
6) Total potassium: the result show at 76.9- 85.2 mg/kg which is quite low. 
7) Amounts of calcium: the result shown at 56.14-74.11 mg which is related to the low pH of 
soil. 
8) Amount of magnesium is 18.3-23.5 mg/kg which is quite low because of the soil acidity is 
related to the amount of magnesium. 
9) Micronutrients were Fe, Mn, Cu and Zn were quite low in the soil because of this land was 
abandoned and the result were 54.2- 68.7, 8.4 -13.8, 0.2- 2.4 and 0.5- 2.5 mg/Kg for Fe, Mn, 
Cu and Zn, respectively.
Table 1. Soil properties after treatments 
Extractable(mg/kg) No. depth 
(cm.) 
pH
(1:1) 
H2O
E.C.
(1:5) 
μS/cm 
O.M. 
(%) 
Avail.P
(mg/kg) 
CEC
Cmol 
(+)/kg 
K Ca Mg Fe Mn Cu Zn 
1 20 4.81 23 1.79 8.15 7.51 85.2 65.12 19.87 65.32 12.83 0.24 0.52 
2 20 4.78 32 1.19 7.52 7.53 80.5 58.79 20.35 68.58 13.56 0.23 0.5 
3 20 4.92 25 1.85 7.12 6.87 79.56 74.11 22.58 68.52 12.73 0.22 2.32 
4 20 5.26 23 1.92 9.13 7.12 83.25 69.23 21.12 58.93 12.53 0.23 1.98 
5 20 5.5 28 1.84 10.9 7.55 84.99 56.14 23.35 54.2 10.63 0.22 1.52 
6 20 4.76 30 1.99 8.68 6.88 78.92 73.23 22.87 69.52 8.4 0.22 232 
7 20 4.78 33 1.77 7.59 7.26 77.89 73.12 19.78 69.23 10.53 0.24 2.45 
8 20 5.32 24 1.99 9.06 7.53 79.82 67.89 18.3 63.58 13.86 0.22 1.82 
9 20 4.79 28 2 8.98 6.89 84.89 73.85 23.08 68.7 11.86 0.22 2.54 
10 20 5.46 19 1.98 9.93 7.08 75.23 74.02 22.78 71.89 11.74 0.23 2.12 
3.2. Growth rate & present of nutrient in rhizomes 
Growth rate of the turmeric rhizomes were shown in Table 2. The nutrients were significant role in 
the growth rate of rhizomes in the first stage (60 days). Treatment no.5 shown the highest rate due to the 
chemical fertilizer was released higher amount of nutrient and rhizomes of turmeric shown non-
significant higher in the first stage. 
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In the second stage (90 days), the rhizomes of turmeric showed higher amount of growth rate with 
higher amount of both organic fertilizer. In the third stage (120 days) growth rate were related to the 
higher nutrients in all treatments. In the fourth stage (150 days), growth rates showed non-significant in 
all treatment. In the fifth stage, turmeric rhizomes showed non-significant in all treatment. In sixth stage 
(210 days) the nutrient in turmeric rhizomes showed significantly high in the treatment no.4, 5 which 
were the highest. In the last stage (240 days) which is the harvest stage, the nutrient plays major roles in 
the weight of turmeric tubers, especially in the treatment no.4 (organic and chemical fertilizer) shown the 
highest yield of turmeric production. 
Table 2. The effects of soil treatments (T1-T5) to yield and active constituents of turmeric rhizomes 
Treatment Productivity (kg/rai) Curcuminoid (%) Volatile oil (%) 
T1 (control)  1242 5.56 6.7 
T2  
(natural fertilizer) 
2,125 5.83 9.4 
T3 
(natural + chemical fertilizer I) 
1,777 5.4 8.8 
T4 
(natural + chemical fertilizer II) 
2,260 5.86 9.26 
T5 
(chemical fertilizer) 
2,017 5.57 9.10 
F-test * 
C.V. (%) 21.26 4.48 28.12 
Table 3. Relationship between growth rates and productivity affected by nutrients during treatments 
Growth rate 
60 days 90 days 120 days 150 days 180 days 210 days 240 days 
treatment 
g/rhizome g/rhizome g/rhizome g/rhizome g/rhizome g/rhizome g/rhizome 
T1(control) 3.39 9.02 19.64 77.03 100.33 142.18 86.25 
T2 3.50 10.34 32.53 78.47 119.55 109.76 147.62 
T3 2.79 13.01 29.19 78.86 118.06 112.64 123.47 
T4 4.45 9.07 39. 80.49 113.21 146.65 156.95 
T5 5.17 13.01 33. 64.17 99.15 152.25 140.12 
F-test  * *   * * 
C.V. (%) 30.6 16.48 21.36 28.42 13.01 15.36 21.26 
3.3. Productivity and quality of turmeric 
1) Productivity: The nutrients were related to the productivity of the turmeric. Application of 
fertilizer will yield 2 times higher productivity. From the Table 3 shown the productivity of 
treatment 1-5, which were 1,242, 2,125, 1,777 and 2,017 kg./rai, respectively. 
2) Turmeric quality: Active constituents of curcuminoids and volatile oil are all the same as shown 
in Table 2. The amount of curcuminoids and volatile oil are above the standards which were all 
above 5% of curcuminoids and 6% of volatile oil respectively. Higher amount of active 
ingredient may depend on type of turmeric, soil characteristics, nutrients, soil preparation and 
appropriate weather and environment. 
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4. Conclusion 
From the study on plant nutrient on the turmeric production, the plant nutrient showed a major 
significant to the growth of the turmeric tree and leaf. Plant nutrient showed non-significant to the 
turmeric on the final growth stage (150 days). Higher yield of turmeric head were from plant nutrient 
significantly. Application of fertilizer gave higher yield of turmeric than non-fertilizer. Without fertilizer, 
the production of turmeric was 1,242 kg/rai. Application of organic, chemical and organic chemical 
fertilizer showed non-significant in turmeric production. Application of organic and chemical fertilizer 
(treatment No.4) yielded at 2,260 kg/rai and gave high yield than only organic or chemical fertilizer due 
higher amount of nitrogen. From this study, the appropriate field preparation and application of organic 
fertilizer will give high yield and quality in turmeric production, reduce cost and sustainable. 
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